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BEVERAGES AND METHOD FOR MMTOFACTXJRING THE SAME 
5 Ttarhnical field ir 

^^vention relates to a single-.se. setf-hea.,ng or self<ool,ng 

container, pa^cuia.y for beverages, producibie in a piurality of sees aco^^g 
,0 the preamble of tl,e main claim. li^is invention also presents a n^ethod for 
manufacturing such a container. 

10 T"-''"''-''! hackaround 

The invention is situated in the field of containers ,n wh,ch means ate 
provided to obtain heating or cooling of the beverage as a result of an 
exothemiic or endothermic chemical reaction. _ 
,„ tt,is technical Held, containers for beverages are Known .n wh,ch the 
„ components of this chemical reaction are arranged separately in respechve 
compartments of a chamber formed between a first receptacle. conta,n,ng the 
beverage, and a second outer receptacle into which the first recep ade is 
inse J. The components mentioned above generally consist of a l.guid and a 
salt, present in granular form, and the reaction between mem ,s ,nU,ated by 
.„ earing a diaphragm separating «,e two compartments, for example by me^^ 
of a breaking device Integral with an inward-flexing base of the second 

'''''^optimize the effectiveness of the reaction, the compartment of the 
Chamber in .which the salt is arranged is fonned dlrectiy in ™* J" *^ 
« available surface of the firs, receptacle, while the compartment .ntended to 
Lain the l„u« component Is made on the base of the second receptacle, 
without direct contact with the first receptacle. 

This preferred a.angement of the components meets ^^ '^'-^Z 
of maKlng the paction take place as far as possible in contact with the f,rs 
30 leptac'e. a. the same «me u«llsing the greater ability of the i..u«i component 
to pass through the break produced in the diaphragm. 
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A first limit of the known containers consists in the fact that the container 
as a Whole is relatively bulky in relation to the quantity of beverage contamed 

in the first receptacle. . *u * *u 

One of the reasons for this disadvantage is given by the fact that the 
5 salt component is placed between the breakable diaphragm and the base of 
the first receptacle, keeping these at a distance from each other. At the same 
time, the portion of the relevant compartment extending annularly around the 
side jacket of the first receptacle is unoccupied. 

This arrangement is a direct consequence of the procedure for 
10 manufacturing the container which provides for the salt component to be 
introduced into the respective compartment before introducing the first 
receptacle. The salt component is therefore arranged above the diaphragm 
and the first receptacle cannot but rest on the layer of salt component already 
introduced. 

15 on the other hand, the space between the diaphragm and the base of 

the first receptacle is also considered necessary so that the breaking device, 
typically made of rigid material to tear the diaphragm more easily, can 
penetrate into the compartment of the salt component without being impeded 
by the base of the first receptacle. 

The above arrangement is also the source of a second Important 
disadvantage of the known containers. This Is that they are only suitable for 
containing relatively small quantities of beverage, up to 60 ml. beyond which 
the dimensions and overall weight of the containers are so great, when 
compared v«ith the actual quantity of beverage, as to render them commercially 

25 impracticable. 

In fact It has been found that Increasing the quantity of beverage 
contained, and therefore of the reagents necessary to heat (or cool) ,t. also 
involves a drastic Increase In the unused spaces between the first and the 
second container. wHh a resulting rise in the fraction of thermal energy 

30 dissipated to the outside or absorbed by the components of the container To 
compensate for the grater wastage of energy not used for the actual heating 
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of the beverage, N therefore becomes necessary to use a quantity of reagents 
far greater than the increase determined by the actual amount of beverage 

,n other words, the increase in the dimensions and overall weight of the 
container is not proportional to the increase in the amount of beverage to be 
5 heated or cooled, but much greater than it. 

This disadvantage, besides setting an Important limit to the marketing of 
containers with average quantities of beverage (greater than 50 ml), as stated 
eariler, also involves technical complications in manufacturing and a nse m 
production costs. 
10 nf^snription ths invention 

The problem at the basis of the invention is that of producing a s,ngle- 
use. self-heating or self-cooling container, particulady for beverages, 
producible in a plurality of sizes, structurally and functionally designed to 
overcome the limits set out above with reference to the prior art cted. In 
,s connection with this problem, a main purpose of the invention is to produce a 
container which Is compact overall and ,ow-cost, in which the » 
endothem,ic -eac«on takes place, when initiated, Wrth greater overall them,al 
efficiency compared with the current solutions. 

Moreover, a primary purpose of the invention is to make available a 
» method for manufacturtng such a container. These and other purposes wh,ch 
win become clear in «,e rest of the description, are achieved by a s,ngle-use, 
self-heatmg or self-cooling container, producible in a plurality of 
by a method for manufacturing such a container in accordance w,th the claims 

which follow. 
25 RriPf Hftscript i"" thft drawings 

The characteristics and advantages of the invention will become clear 
from the detailed description of some preferred examples of embodiments 
illustrated, purely by way of non-limiting example, with reference to the 
appended drawings in which: 
30 figure 1 is a view in front elevation and in partial section of a s,ng,e-use, 
elf-heating or self-cooling container, particularly for beverages, producible ..r a 
plurality of sizes, produced according to this Invention, in a first operatrng state. 
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. r,g.re 2 is a view of the container in figure 1 in a second operating state end 
in an upside down position, 

. flgures 3a and 3b are schemaUc partial views to a larger scale of a detail o^ 
the container in figure 1, respectively in the operating positions in figure 1 and 

' "figls 4a to 4e are schematic views of r^specBve stages in production o, 
the container in figure 1 according to a first memod of manufactunng the 

container, 

. figures 5a to 5e are schematic views of respective stages ,n producfon of 
,„ the container In figure 1 according to a second method of manufacU,nng the 
container. 

Pr^f^rroH «.mhnriimentg r^fihf^ invention 

With reference to the appended drawings, the number 1 indicates as a 
Whole a Single-use. self-heating or self-cooling container, for beverages 
. producible in a plurality of sizes, obtained in accordance with ^^^^ 
The container 1 comprises a f.rst and a second receptacle 2. 3 he f.st o 
which is inserted coaxially inside the second and is connected to the latter at 

the respective mouths. u^;r,r, 
on the first receptacle 2, intended to contain the beverage and bemg 
» substanfially c^lndrical in shape, there is a substanfially flat base 4 and a s. e 
casing 5. SImilady. on the second receptacle 3, hav.ng a s,nn ar umbler 
shape, there is a base 6, with an outwardly convex shape (figure 1 and a s,de 
casing 7 substanfially parallel to me casing 5 of the firs. --P'^-^^^/ J° 
provide the container 1 with a stable seating, the base e is surrounded by a 
2S collar 8 extending axially from the opposite side to the casing 7 

AS specified more fi.lly below, the base 6 is capable of changing f^m a 
res. posmon in which it is dished outwaids (figure 1 ) to an operating posifion ,n 
which it is dished inwards (figure 2). „h h„ .h- firs. 

The second recepUicle 3 is closed a. the mouth end by the first 
receptacle 2, while me latter is dosed removably by a pull^ff cover. 

Between the receptacles 2 and 3 a chamber 10 is thus fenced, closed 
,„ a sealed manner to the outside, which is divided into a first and a second 
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compartment 11, 12 by a breakable diaphragm 13 secured at its perimeter 

edge to a slioulder 7a of the casing 7. 

The diaphragm 13 extends transversely in the chamber 10 against the 
bass 4 of the first receptacle 2 and in a manner substantially parallel to the 
5 base The first compartment 11 therefore predominantly extends araund the 
casing 5 of the first receptacle 2 in a substantially annular shape. 

The second compartment 12 is fomied on the base 6 of the second 
receptacle 3, bounded at the top by the diaphragm 13. 

,n the compartments 11 and 12 there are arranged separately and 
« respectively a first and a second component capable, when brought ,nto 
contact, of reacting in an exothemiic or endothemnlc manner, so as to heat or 
cool the beverage contained in the first receptacle 2. 

The flret component comprises a salt which, depending on the them«i 
effect required, may consist of anhydrous calcium chloride (heating) or sodium 
« thiosulphate (cooling), while the second component, in both cases, consists C 
water. Though the elements given above are preferred, it is also envisaged 
that the flist component may comprise other compounds known in the 
technical field in question, such as calcium oxide (heating) or potassium 
chtoride, urea or ammonium nitrate (cooling). 

To connect the two compartments 1 1 , 12, and therefore bring together 
the respective components contained in them, a breaking device, capable 
when operated of tearing the diaphragm 1 3, is provided in the container 1 . 

The breaking device comprises four blades 14 extending axially ,n the 
second compartment 12 towards the diaphragm 13 and rigidly attached at a 
first end to the base 6 of the second receptacle 3. Each t>lade 14 is 
advantageously capable of axial deformation by bending, as explained more 

fully below. ^ , ..^ 

The blades 14 aie an^nged concentrically on the base 6 along the 
Sides of a square end are also constructed so that they extend in a manner 
30 substan^ally parallel to the axis X when the base 6 Is in dished 
^st posi.ion.(flgure 3a and dashed line in figure 3b). In this way. when the 
base 6 is dished towards the inside, the blades 14 are moved towards the 
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diaphragm 13 in a direction diverging from the axis X (continuous line in figure 
3b). 

The parameters of the geometry of the base 6 and of the blades 14 m . 
the two positions described above have been studied in detail so as to 
5 optimize the dimensions and relative positioning of the blades, taking account 
in particular of the need to keep the diaphragm 13 as far as possible aga.nst 
the base 4 of the first receptacle 2, to allow sufficient movement of the blades 
in an axial direction to tear the diaphragm 13. and also to maximize the 
sideways movement and degree of divergence of the blades so as to be 
10 impeded by the base 4 as little as possible. 

. The optimum configuration emerging from this study specifies that, with 
a base having a curvature R1 of 75 mm and a radius R2 of 25 mm. the blades 
14 are positioned at a distance from the centre R3 of between 12 and 13 mm. 
TO assist the tearing of the diaphragm 13, the free end 15 of the blades 14 
15 may be shaped in a point and/or have a sen-ated edge (not shown in the 

appended drawings). 

Similarly, it is envisaged that the number of blades may be different 
from that cited (for example a single blade positioned centrally) though the 
arrangement described above constitutes a preferred embodiment of the 
20 invention. This embodiment operates with a limited number of blades, without 
incurring excessive stiffening of the base 6. at the same time ensuring that the 
diaphragm is torn fully and that consequently the components of the reaction 
mix rapidly and loss of heat to the outside is minimized. 

To heat or cbol the beverage contained in the first receptacle 2. rt .s only 
25 necessao^ to turn the container 1 upside down and press on the base 6 of the 
second receptacle 3. deforming it so that the blades 14 are moved towards the 

diaphragm 1 3. tearing it (Fig 2). , o ^ 

AS a consequence of the close proximity of the diaphragm 13 and the 
first receptacle 2. each blade 14. having only just passed beyond the 
30 diaphragm 13. may encounter the base 4 at its free end 15. Further 
penetration of the blades 14 into the first compartment 11 is not impeded 
however, since, because of their flexibility, the blades are easily deformed and 
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able to slide along the plane of the base 4. following the shape of the chamber 
10 (figure 2). 

AS a result of the diaphragm 13 being torn and the container 1 being 
turned upside down, the water passes from the second compartment 12 to the 
first compartment 1 1 where it reacts with the first component delivering heat to 
(or absorbing it from) the surrounding area. 

It should be noted that because of the number and bending of the 
blades 14. very extensive tearing of the diaphragm 13 occurs, thus assisting 
the rapid flow of the water into the first compartment 1 1 . 

The container 1 is produced by proceeding as follows. 
With reference to figures 4a to 4e. the first and second receptacles 2. 3 
are prepared separately. The latter also comprises the blades 14 which are 
preferably made in one piece with the base 6. 

The second component, normally water, is introduced into the second 
receptacle 3 and flows by gravity onto the base 6 of this receptacle. Above the 
free surface of the water, at the shoulder 7a. the diaphragm 13 is fixed, thus 
forming and closing the second compartment 12. 

After introducing the first component in granular form above the 
diaphragm 13. the second receptacle 3 is rotated rapidly about its main axis X. 
in this way. because of the centrifugal force thus generated, the first 
component is pressed against the walls of the casing 7. assuming an annular 

formation. ^ „ , 

To assist in arranging the salt component correctly against the walls of 
the casing 7, provision is made for a deflector device 20 to t,e inserted ,nto the 
= raceptacle 3 during the above phase of rotation about its own axis. The 
deflector is initially inserted at the axis of rotation down to a minimum distance 
from the diaphragm 13 (figure 4b), after which it is moved radially towards the 
casing 7 until It reaches a distance from the casing corresponding substantially 
to the thickness of the first compartment 1 1 (figure 4c). 

This distributes the salt unlfomily against the wall 7. and also maintains 
a substantelly unifom, thickness between the base and the top, even when 
operating at relatively low speeds of rotation, as a general indication around 
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500 rpm for salt components having a grain size of between 1 and 2 mm. The 
low speed of rotation advantageously avoids unwanted escapes of granular 
material from the second receptacle 3. 

When this phase is completed, the deflector device 20 is withdrawn 
, from the second receptacle 3. which is still made to rotate as appropriate, while 
at the same time the first receptacle 2 is inserted axially (figure 4d). It should 
be noted that, as the first component is forced against the casing 7, the first 
receptacle can be introduced into the first compartment 11 without being 
impeded by anything until the final connecting position against the diaphragm 
0 13 is reached. In this position, the first and second receptacles 2. 3 can be 
attached to each other, for example by welding, at their respective mouths. 

According to a first variant of the method of manufacturing the 
container described here with reference to figures 5a to 5e. after the first 
component has been put into the second receptacle 3 above the diaphragm 
15 1 3. the first receptacle 2 is partially inserted into the first compartment 1 1 . 

A seal 30 is arranged in annular fashion between the mouths of the first 
and second receptacles 2. 3 so as to dose the chamber 10 to the outside at 
the opening which is still fonned between the two receptacles 2. 3 (figure 5b). 
The container 1 is then turned over through 180" about a horizontal 
20 axis so that the mouths of the receptacles 2 and 3 are pointing downwards. 

By the effect of gravity, the granular material of the first component runs 
down between the casings 5 and 7 of the receptacles 2 and 3. becoming 
arranged in an annular position around the first receptacle 2 and leaving the 
space between the base 4 of that receptacle and the diaphragm 13 empty 
25 (figure 5c). Escape of the granular material is prevented by the seal 30. 
suitably placed against the container 1 in continuation of the wall of the casmg 
7 and abutting against the edge of the mouth of the first receptacle 2. 

At this point, the first receptacle 2 is inserted into the first compartment 
11 after which the container 1 is again turned over through 180° so as to 
30 retum to the starting position ready for the subsequent phase of welding 
between the two receptacles 2, 3. 
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The method proposed may be put into effect using a machine 50 
comprising a pair of jaws 51. 52. semi-circular in shape, capable of moving 
along an axis Y alternately towards or away from each other, to grip or release 
the second receptacle 3 which is moved Into position by a ram 53 operating 

5 parallel to the axis X of the container 1 . 

The second receptacle 3. into which the salt component has already 
been put, is held by the jaws 51 . 52 so that its mouth is substantially level with 
the upper edges 51a. 52a of the jaws. Two half-rings 30a. 30b of the seal 30 
are also arranged beforehand on the edges 51a, 52a. 

,0 Preferably, each of the two half-rings of the seal 30 comprises a pair of 

thin steel strips arranged on the opposite surfaces of the seal 30. between 
which a soft elastomer material is placed. 

The first receptacle 2 is then inserted from above into the compartment 
11 by means of a vacuum device 54 and then held in position inside the 

15 second receptacle 3 by a pair of plungers 55 fitted on supports 56 which slide 
along the axis Y. 

The machine 50 is then rotated through 180° about the Y axis and when 
the salt component has run by gravity into the annular portion of the 
compartment 11, the first receptacle 2 is inserted into the compartment by 

20 means of the pair of plungers 55. 

Because of the deformability of the seal 30. the latter can be suitably 
compressed by the plungers 55 to a thickness slightly greater than that of the 
surface metal strips. The machine 50 is then moved back to the starting 
position, where the container 1 bears on the ram 53 and the jaws 51, 52 are 

25 slightly opened so as to withdraw the seal 30 from the pair of plungers 55. thus 
enabling them to complete the insertion of the first receptacle 2. It should be 
noted that the easy withdrawal of the half-rings 30a. 30b from the action of 
pressure exerted by the plungers 55 is made possible by the low friction 
present on the opposite surfaces of the seal 30 because of the metal strips. 

30 The jaws 51 . 52 are then opened and the container 1 released onto the 

ram 53 which transfers it to the next phase of processing. 
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The container having the structural characteristics mentioned above, 
produced as required by one of the methods described here, has been 
produced in various models with various capacities. 

By way of example and comparison, the table below gives the values for 
weight (net of the beverage) and overall volume of containers according to the 
invention capable respectively of containing 40 mm and 100 ml (identified in 
the table respectively as A40 and A100) compared with similar containers of 
the same capacity produced according to the prior art (identified respectively 
as B40 and B100). 
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A40 


A100 


B40 


B100 


Weight (g) 


75 


200 


100 


320 


Volume (ml) 


150 


310 


230 


670 



As can be seen from the values indicated in the table above, the 
arrangement of the components in the container according to the invention 
makes it possible to change to larger capacity models with a limited increase .n 
15 the weight and overall dimensions of the container. It should be noted that with 
the known stmctural configuration, the increases in weight and volume as a 
result of the increase in beverage capacity are respectively about 20% and 
40% greater than the increases in weight and volume obtained with the 
structural configuration of the invention. This characteristic, combined with the 
20 fact that even with small quantities of beverage the container of the invention .s 
lighter and more compact, allows containers to be produced with greater 
capacity for appreciably lower weight and volume compared with the known 
containers. The table above indicates how with a capacity of 100 ml. the 
weight of the container according to the invention is about 40% lighter and 
25 about 55% less bulky than the known container. 

The invention therefore achieves the proposed aims, at the same time 
offering numerous other advantages, among them a saving in production 
costs attributable substantially to the smaller quantity of plastics matenal 
required to produce the second receptacle (estimates by the applicant indicate 
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a saving in plastics material of about 30% for the 40 ml container and about 
70% for the 100 ml container). 

Moreover, with the arrangement of the components described above, 
the overall thermal efficiency of the reaction is improved since, as the thermal 
capacity of the container is reduced, the proportion of the heat developed (or 
absorbed) by the reaction which is used to heat (or cool) the beverage is 
greater. 



